Somatoparaphrenia

Somatosensory disturbance
Anosognosia for hemiplegia
Personal neglect
Medial frontal lobe Somatoparaphrenia is a condition in which an individual has a delusional belief that a paralyzed body part contralateral to a lesion belongs to someone else (Gerstmann, 1942) . Typically, the condition is characterized by anosognosia for hemiplegia, personal neglect, and severe somatosensory disturbance (Vallar & Ronchi, 2009 ). Here we report a case of somatoparaphrenia characterized by very mild somatosensory disturbance and the absence of anosognosia for hemiplegia and personal neglect.
A 75-year-old right-handed woman sought medical attention following an acute disturbance of consciousness, left hemiplegia, and conjugate deviation of the eyes toward the right side. She was a housewife with 12 years of education, and was diagnosed with a subcortical hemorrhage and underwent surgical removal of the hematoma. One and a half months after the onset of the hemorrhage, she was transferred to our hospital for rehabilitation. She reported the inability to move her left upper and lower limbs; when asked whose hand it was, the woman answered that it was not her hand because she could not move it.
Magnetic resonance imaging revealed hematomas in the superior frontal gyrus and precentral gyrus in the superior part of the right medial frontal lobe (Fig. 1) . Neurologically, her left upper and lower limbs were completely paralyzed, but there was no facial paralysis. She exhibited mild spasticity in the left upper and lower limbs and an increased tendon reflex in the left upper limb. Her positional sense of the right side of her body was slightly decreased, and is described later. Further, she showed an ipsilateral instinctive grasp reaction (Mori & Yamadori, 1985) of the right hand, and exhibited utilization behaviors (Lhermitte, Pillon, & Serdaru, 1986) , and imitation behaviors (Lhermitte et al., 1986) . No other abnormalities were found. Table 1A presents the results of her neuropsychological assessment. To summarize, her general attention, general cognition, and episodic memory were normal and she showed moderate hemispatial neglect.
An investigator pointed at various parts of the patient's body and asked whose body it belonged to. For anywhere on the right side of her body, she answered that it was hers; while this was also the case on the left side of her body for parts of the face, trunk, lower limb, and shoulder, when her left upper arm, forearm, and hand were pointed to, she responded that it was not hers and belonged to another person. Thus, her somatoparaphrenia was limited to the left upper limb. When the investigator held her left hand, showed it to her, and asked, "Whose hand is this?" she replied, "I do not know, heavy, heavy. Whose hand is it really? Who are you?," personalizing her left upper limb. When the investigator asked, "Don't you think it is yours?" she replied, "Absolutely not." After she sat in a wheelchair to leave the room, she said, "I should bring that hand with me, shouldn't I? That may serve as a hot-water bottle." When she was asked where her hand was now, she said, "It is where I was, isn't it? I put it on a towel (pointing her finger at a bed). It should be there. Oh, it isn't there."
As indicated in Table 1 , the patient showed no anosognosia for hemiplegia (1B) or personal neglect (1C). Also, no abnormalities were found in the somatosensory tests (Table 1D) , except for a slight degradation of joint position sense of her left arm. During the examination, the investigator asked the patient, "How could you feel a sensation if it was in the hand of someone else?" and she answered, "I do not know. Why? I would rather ask an expert."
The lesions responsible for somatoparaphrenia have been previously mapped using lesion overlay mapping to various sites, including the insula (Baier & Karnath, 2008) , the thalamus and surrounding white matter , and the medial frontal lobe (Feinberg, Venneri, Simore, Fan, & Nothoff, 2009) . In the present case, the lesion was in the medial frontal lobe, which was consistent with the findings of the report from Feinberg, Venneri, Simone, Fan, and Nothoff (2009) .
Traditionally, somatoparaphrenia has been considered to be a variation or severe form of anosognosia for hemiplegia (Critchley, 1953) . However, a recent study noted the possibility of double dissociation of these two conditions and suggested that they have different neurological bases. The present case did not exhibit anosognosia for hemiplegia, thereby supporting this notion. Vallar and Ronchi (2009) reviewed 56 reported cases of somatoparaphrenia and found that anosognosia for hemiplegia, personal neglect, and somatosensory disturbance (except for joint position sense) were absent in seven, five, and six of the cases, respectively. However, they found no cases in which all three were missing. Thus, the present case is the first to suggest that none of these three symptoms is a requirement for somatoparaphrenia.
In Vallar and Ronchi (2009)'s study, two of 56 cases did not exhibit position sense disturbance and both patients described their hand as being their own; therefore, the authors concluded that position sense disturbance was a requirement for somatoparaphrenia. The present case involved position sense disturbance, albeit very mild. Furthermore, the majority of patients with position sense disturbance do not develop somatoparaphrenia. Thus, position sense disturbance is likely to contribute only slightly to somatoparaphrenia, if it is indeed necessary at all. Fig. 1 e Magnetic resonance fluid-attenuated inversion recovery scan of the patient. Hematomas were present in the superior frontal gyrus and precentral gyrus in the superior part of the right medial frontal lobe. In addition, ischemic changes around the hematomas were noted in the superior frontal gyrus, middle frontal gyrus, precentral gyrus, and the anterior part of the centrum semiovale. However, lesions were not observed in other areas, including the postcentral gyrus, insula, thalamus, and surrounding white matter.
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